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Various attempts have been made to achieve intraop- 
erative visualization f the coronary arteries, -4 but no 
technique is widely accepted. Power Doppler echocardi- 
ography is reported to be better for imaging slow-flow 
vessels than is the conventional color Doppler method. 5 
We applied this technique for intraoperative real-time 
assessment of coronary perfusion and anatomy. 
Intraoperative echocardiography was performed in 10 
adults undergoing cardiac operations with the aid of 
cardiopulmonary b pass (coronary artery bypass grafting 
in five and valve replacement in five). During the infusion 
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of cold blood cardioplegic solution or initial reperfusion 
with warm blood, a hand-held echo transducer (6.5 MHz 
wide band probe) was placed on the epicardium to obtain 
coronary artery images with power Doppler echocardiog- 
raphy using a LOGIQ 500 system (GE Yokogawa Medi- 
cal, Tokyo, Japan). The transducer was covered with a 
sterile rubber bag to prevent the leakage of indirect 
current. Images were displayed as either black and white 
or color in real time. Fig. 1 shows an image of the left 
anterior descending coronary artery and its branches in a 
patient with normal coronary arteries. In all patients, this 
imaging method was useful for the evaluation of coronary 
perfusion during the delivery of cardioplegic solution. 
Poor filling of the left anterior descending coronary 
artery was detected during infusion of cardioplegic 
solution via the aortic root in a patient with left main 
trunk disease. Subsequent retrograde infusion of car- 
dioplegic solution achieved good filling of the artery, 
indicating adequate perfusion of the myocardium. Poor 
visualization of a coronary artery does not indicate 
inadequate myocardial perfusion during retrograde in- 
fusion, however. 
This imaging method was also applied to evaluate graft 
Fig. 1. Power Doppler coronary angiogram of the left anterior descending artery and its branches in a 
patient who has normal coronary arteries. 
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Fig. 2. Power Doppler coronary angiogram of a patient with coronary artery bypass grafting demonstrates 
optimal anastomosis of a saphenous vein graft (SVG) to the first diagonal branch. 
patency, anastomotic anatomy, and native coronary artery 
stenosis in patients undergoing coronary artery bypass 
grafting. The graft was judged to be patent when the 
artery distal to the anastomosis was clearly imaged or the 
anastomotic site was directly visualized during injection of 
cardioplegic solution into the vein graft or during warm 
blood reperfusion of the internal thoracic artery graft. Fig. 
2 shows an image of a vein graft anastomosis. 
This preliminary study suggested that power Doppler 
echocardiography as several advantages over previous 
methods for intraoperative isualization of the coronary 
arteries. Power Doppler echocardiography can provide 
both long-axis and short-axis images. Long-axis images 
can be used to assess perfusion, whereas hort-axis images 
may be useful for evaluation of target vessel size. This 
technique is not a totally new method, but is merely a 
more sophisticated version of Doppler ultrasonography. 
Inasmuch as intraoperative echocardiography (generally 
transesophageal chocardiography) is widely available, no 
additional preparations except for provision of a small 
hand-held transducer are necessary to perform power 
Doppler echocardiography. This technique also does not 
interfere with or delay the operation. 
A major disadvantage, however, is the lack of infor- 
mation about the velocity or direction of flow. The 
linear probe used in our study was originally designed 
for imaging the liver or kidney, and there was some 
difficulty in observing the epicardial coronary arteries. 
A specially designed probe should be able to solve this 
problem. Despite such limitations, the power Doppler 
technique has the potential to be better than previous 
methods for intraoperative r al-time imaging of coro- 
nary arteries in the arrested heart. Further clinical 
experience and improvement of the technology may 
establish this method as a valuable intraoperative im- 
aging modality. 
REFERENCES 
1. Chattx A, Lee ME, Blanche C, Kess RM, Sherman TC, Hickey 
AE, et al. Intraoperative coronary angioscopy: technique and 
results in the initial 58 patients. J Thorac Cardiovasc Surg 
1986;92:972-6. 
2. Mohr FW, Matloff J, Grundfest W, Chaux A, Kass R, Blanche 
C, et al. Thermal coronary angiography: a method for assesing 
graft patency and coronary anatomy in coronary bypass sur- 
gery. Ann Thorac Surg 1989;47:441-9. 
3. Sahn DJ, Barratt-Boyes BG, Graham K, Kerr A, Roche A, 
Hill D, et al. Ultrasonic imaging bf the coronary arteries in 
open-chest humans: evaluation of coronary atherosclerotic 
lesions during cardiac surgery. Circulation 1982;66:1034-44. 
4. McPherson DD, Armstrong M, Rose E, Kieso RA, Megan M, 
Hunt M, et at. High frequency epicardial echocardiography 
for coronary artery evaluation: in vitro and vivo validation of 
arterial lumen and wall thickness measurements. J Am Coll 
Cardiol 1986;86:600-6. 
5. Rubin JM, Bude RO, Carson PL, Bree RL, Adler RS. Power 
Doppler US: a potentially useful alternative tomean frequen- 
cy-based color Doppler US. Radiology 1994;190:853-6. 
